Caulobacter phage 4Cr30T, a temperature-sensitive derivative of the lytic, generalized transducing phage 4Cr30, was isolated as a double temperaturesensitive recombinant in a cross between cCr3Otsl and 4Cr30ts2. 4Cr30T mediated generalized transduction of Caulobacter crescentus at frequencies comparable to those of 4Cr30 and eliminated the requirement for irradiation of transducing lysates to prevent killing of transductants on the plate.
Caulobacter phage 4Cr30T, a temperature-sensitive derivative of the lytic, generalized transducing phage 4Cr30, was isolated as a double temperaturesensitive recombinant in a cross between cCr3Otsl and 4Cr30ts2. 4Cr30T mediated generalized transduction of Caulobacter crescentus at frequencies comparable to those of 4Cr30 and eliminated the requirement for irradiation of transducing lysates to prevent killing of transductants on the plate.
Caulobacter crescentus with its unusual life cycle has been proposed by several authors as an ideal proca,ryotic system in which to study the irradiation of the lysates. In the absence of irradiation, the 4Cr30 lysate gave transductants with highly irregular colony morphology ("nibbled colonies"). The 4Cr30ts1 lysate gave transductants with normal morphology whether the lysate was irradiated or not. The transduction frequency in this experiment was about 32 x 10-Pro' cells per plaque-forming unit (measured at 230C). This frequency is similar to that observed with oCr30 after irradiation.
To assure that the temperature sensitivity would not be lost by reversion during subsequent cultivation of the phage, a cross was performed between 4Cr30tsl and 4Cr30ts2 to generate a double mutant. About 3 x 108 cells (log-phase culture of strain CM5000 grown in PYE broth [2] ) were mixed with 2 x 109 of each mutant phage; adsorption was allowed for 45 min at 240C. The infected cells were washed once with PYE broth to remove unadsorbed phage and were resuspended in four times the original volume. After incubation for 135 min at 240C with vigorous aeration, chloroform was added to the mixture, debris was removed by centrifugation, and the resulting lysate was titrated at permissive and nonpermissive temperatures. The ratio of the titer at 330C to that at 240C was 0.15 (3.5 x 108/1.9 x 109), suggesting a recombination frquency as high as 30%. Twenty plaques were picked from the permissive plate and were tested for growth at 24 and 330C. Two of the 20 gave good lysis at both temperatures. Seven of the remaining 18 picked plaques were grown into lysates by the plate stock method and were titrated for reversion frequency at 330C. One of the seven gave fewer than 10-9 revertants and was assumed to be the double mutant 4Cr30ts1,ts2, which was named 4Cr30T for convenience. We have not yet obtained a revertant of this strain.
The mutant 4Cr30T was grown on strain CM5000 and used to transduce strains SC146 (argG105), SC309 (metD106), and SC451 (proC104) to prototrophy without prior irradiation of the transducing lysate. Transductants were obtained at frequencies of 10-6 to 10-7 for each of the markers. Thus 4Cr30T is a nonreverting derivative of 4Cr30 that can carry out NOTES 735 generalized transduction without irradiation of the transducing lysate.
The cross that generated the double mutant (the first bacteriophage cross reported in the genus Caulobacter) cannot be used reliably to determine the recombination frequency. The adsorption of4Cr30 to strain CM5000 is slow under any conditions and very slow at 240C. It is difficult to know, therefore, what the actual multiplicity of infection was, especially since about a third of the cells survived the infection. Nevertheless, the value reported here is a mninimum estimate of possible recombination frequencies and suggests that these frequencies are high enough to make a genetic study of Caulobacter phages, or at least 4Cr30, feasible. 
